Abstract. We proposed a method that based on area ternary pattern (ATP) operator to extract texture features of collagen second harmonic generation (SHG) images of skin scar. The proposed method includes texture feature extraction in collagen SHG images of skin scar, and classification with a support vector machine. By comparing with other texture feature extractive methods relating to the accuracy with specificity and sensibility, the method was demonstrated to obtain higher accuracy and better performance. It is credible that the proposed method improves clinical diagnosis of scar types and educes the development of new curative methods for dermatology and plastic surgery.
Introduction
Most wound on the skin healings result in scars especially after deep dermal injuries, mainly including normal and pathologic scars. [1] What scar may bring about pain, deformity, or limiting joint mobility is an inconvenient presence. We need distinguish different methods to aim at specific scars because different scars need to be treated in different ways. Nowadays, clinical examination and biopsy, which is complicated, are the main way to diagnose the types of scar. [2] Thus, clinicians and patients desire a simple and effective method for characterizing scar tissues.
Image analysis of collagen fibers permit us to achieve the aim, since it has special and unique characteristics. What texture analysis about quantitative measures are hot research methods now can provide a novel technique for quantitative analysis.
The virtue of texture feature that is a kind of visual characteristics reflects the homogeneity of an image rather than depending on colors and brightness. [3] Appearance, arrangement and structure of image belong to image texture.
Nowadays, there is not widely accepted texture extraction method that is fit for all types of medical images, because the texture information of image is complex. [4] Therefore, researching more accurate texture analysis method is instant and difficult task in current medical image processing researches.
In this paper, we discussed the texture feature extraction of collagen SHG images in human skin scars. The new local operator combined with line-likeness and phase congruency to represent texture information of medical images. In addition, we make the comparisons using these texture parameters and classification of scar images to evidence the effectiveness of proposed method. 
Materials and methods

Images acquisition
Procedure of the proposed method
Texture extraction
LTP operator has many advantages including robustness to illumination, rotation invariance and computational simplicity. [5] However, domain of LTP operator is limited in 3 3 u neighborhoods, so texture information Reserved is restricted.
We proposed a new local operator area ternary pattern We evaluated the performance of proposed method that line-likeness and phase congruency of ATP image are extracted using leaving one out. From the result of experiment, ATP operator have higher sensibility and lower specificity then other methods. In summary, we believe the ATP operator provide a effective method to achieve a relatively good performance for scar diagnosis.
Conclusion
In The proposed method belongs to image technology that is a noninvasive method for the scar diagnosis, which could be aroused by the development of new therapies and has highly application potential in the studies of some other domain.
We are focusing on more effective approaches to extract heterogeneous texture features of human scars. We believe the higher accuracy classifier of texture features will emerge in the near future.
